the normal diet and of food industry. The present study aims at evaluating the some physical and morphological parameter cactus cultivars fruit, besides the phytochemical, antioxidant and antimicrobial activities of methanolic and ethyl acetate extract of four Opuntiaficus-indica cultivars. The present results revelead that the highest levels of phenol found in the ethyl acetate extract of Sanguinea and methanolic extract of Ain Jemaa. While ethyl acetate extract Ain Jemaa displayed significant elevated concentrations of total flavonoids and flavonols as compared with other cultivars. The findings of this study show that methanolic crude extracts exhibited a considerably broader antimicrobial activity compared to ethyl acetate extracts. The Moroccan cultivar has displayed the best antioxidant and antibacterial activity.The antioxidant activity found in juice extract of Marocoand Algeriacultivars are the highest,and is mainly due to beta-carotene, as demonstrated by principal component analysis, allowing the useof these fractions as sources of natural antioxidants.
The cactus belongs to the Cactaceae family which is native to arid and semi-arid regions (Shetty, Rana, and Preetham 2012) . About 1500 species of cactus are in the genus Opuntiaand are distributed in Europe, Mediterranean countries, Africa, southwestern United States, northern Mexico and other areas. Because cactus pear can withstand prolonged drought, it is considered as a potential alternative crop for dry regions (Shetty, Rana, and Preetham 2012; Duru & Turker, 2005) .
Cactus pear fruit is a many-seeded berry with a thick peel, enclosing a flavored seedy pulp. Although used as forage, cactus pear fruit is primarily consumed as a fresh commodity. Many species of Opuntiaproduce edible and highly flavored fruits. Cactus pear (Opuntiaficus-indica) fruit can be considered as a nutraceutical and functional food of high importance thanks to its high content of beneficial chemicals. Cactus is also known for its diuretic and relaxant effects on the renal tract (Sáenz, Estévez, Sepúlveda, & Mecklenburg, 1998; Piga 2004; Vieira et al. 2008) . Moreover, in many arid areas, farmers use cactus extensively not only as forage to prevent the disastrous consequences of droughts, but also as a source of water for livestock (Gebremariam, Melaku, and Yami 2006) . There is increasing evidence that fruits and vegetables may protect against numerous diseases.
Their protective effect has generally been attributed to their antioxidant constituents, phenolic compounds, as well as to some minor components found in seed-oil and seed-protein contents. The nutritional importance of cactus pear fruit emanates mainly from the content of ascorbic acid, fibers and free amino acids (Stintzing, Schieber, and Carle 2001) . Furthermore, (Ramadon& Morsel 2003) reported that cactus seed oil contains essentially unsaturated fatty acids (ca. 76%) and an appreciable level of fat-soluble vitamins. In many countries, cactus fruit and cactus pear juice is consumed at home or in restaurants. The processing of cactus pear fruit to obtain juices and other kinds of processed foods in order to increase the shelf-life of the fresh fruit has been studied in recent years (Sáenz et al. 1996) .
The aim of this work is to determine some characteristics of such fruit and juice and to study the antioxidant, antibacterial and antifungal activities of four Opuntiaficus-indicafruit cultivars growing in the same region. This evaluation will be important to select the best cultivar for the producers and certainly for the consumers.
MATERIALS AND METHODS

Chemicals
Solvents were purchased from Riedelde-Haën™, Bucharest, Romania. Beta-carotene, Catechin, Gallic acid, Rutin, Tween, and linoleic acid were obtained from Fluka, Bucharest, Romania.
Collection of plant materials
The fruit of four Opuntia cultivars were harvested randomly from at least three trees from FAO collection, Kairouan (35° 402 North 10° 052 East of Tunisia), the average temperature ranges between 5 and 21 ° C in winter and between 25 and 42 ° C in summer. The annual rainfall is between 250 and 400 mm. The cultivars were: Sanguinea (Italy), Lengissima (Algeria), AinJemaa-(Morocco) and Ain Amara (Tunisia).
Some Physical Fruit Properties of Cactus Pear cultivars
T h e f r u i t d i a m e t e r a n d l e n g t h were determined using calipers. The fruits werewashed ;prickles and glochids on the peel surface were removed under running tap water by scrubbing. After water drained from the fruits, their weight were recorded. Fruits were cut longitudinally, the flesh peel weresegregated from pulp, and the weights of these parts were recordedthen the precentage of pulp wieght to the whole fruit were calculated. Seeds were washed under running water several times on a sieve (700 micron) to separate the seeds from the pulp. They were dried at room temperature and weighed. The dried seeds number were counted.The pulp weight was calculated by subtracting the fruit wieght from wet-seed weight and skin weight.Aslothe percentage of seeds to pulp were calculated.
Determination of total sugars in different parts of Cactus Pear cultivars
The sugar content for fruit juice were tested using the colorimetric method described by Miller (1959)using dinitrosalicylic acid as a reagent. Then sugar content were calculated per fruit.
Extraction procedures
The Opuntiaficus-indica extract was prepared as described before by Azwanida (2015) with minor modifications. Briefly, for extraction, a hundred millilitres (100 ml) of juices filtrates were extracted using 300 mL of 100 % methanol or 300 mL of 100% ethyl acetate for 48 h to obtain the extract. The extract was then filtered and evaporated to dryness at 40°C under reduced pressure nearly to dryness (gummy residue) on a rotary evaporator (Yamato, Rotary Evaporator, model-RE 801). The yield (%, w/w) of crude methanol or ethyl acetate extracts (table 1) of Opuntiaficus-indica juice extractwere calculated as Yield (%) = (W1 * 100)/W2 where W1 is the weight of the extract after evaporation of solvents, and W2 is the weight of juice.
Estimation of Total Phenolic, Total Flavonoid and Total Flavonol Contents in extracts
The total polyphenols were determined by the Folin-Ciocalteau procedure, using gallic acid as standard. The absorbance was measured at 765nm according to Li et al. (2007) .The amount of the total flavonoids in the extracts was measured using the method described by (Djeridane et al., 2006) . This method is based on the formation of a complex flavonoid_aluminium, having the maximum absorbance at 510nm. Catechin was used as standard for the calibration curve. The flavonols content were determined as reported by (Miliauskasa and Venskutonisa, 2004). The absorbance was measured at 440nm and the rutin was used as standard for the calibration curve.
HPLC-(UV/SPD-10Avp) Quantitative Analysis of Cactus Pear cultivars extracts
HPLC chromatography was used for the separation of phenols from fruit extracts as described by Bouaziz et al. (2008) . The device (Shimadzu) consists of a pump (LC-10ATvp) and a UV detector (SPD-10Avp). The column used is a column C-18 alkyl silica (4.6 ìm x 250 mm) Shim-pack VP-ODS.Each sample is filtered on 0.2 microns and then driven under pressure in the column filled with a stationary phase of small particle size, by a high-pressure liquid (mobile phase), which reduces the time required to separate the components present in the stationary phase; these components thus have less time to diffuse into the column which produces narrower peaks and therefore better selectivity and sensitivity.The mobile phase used is 0.1% phosphoric acid (PA) (Prolabo, France) in water versus 70% acetonitrile (ACT) (Dharmadrug, GmbH, Germany) in water for total duration of 50 min. The elution conditions applied for the phenolic compounds are:0-25 min, 10-25% B; 25-35 min, 25-80% ACT; 35-37 min, 80-100% ACT; 37-40 min, 100% ACT, andfinally washing and equilibration of the column require (40-50 min) with linear gradient 100-10% ACT. The flow rate is 0.6 ml / min and the injection volume of 50 µl. The eluates were detected at 280 nm and the temperature is maintained at 40°C.
Gas chromatography/mass spectrometry (GC/ MS) analysis
GC-MS analysis of Ain Amara extract (Tunisia) were performed to evaluate the concentration of the active compounds separated with HPLC; using a Trace gas chromatograph interfaced to a Polaris Q mass spectrometer constituents was expressed as percentage with peak area normalization.The identification of the components was based on the comparison of their mass spectra with spectrometer database (Wiley and NIST Libraries i.e library sources were used for matching the identified components from the plant material) and confirmed by determination of their Kovats indices, which were calculated relative to the retention times (Stein, 1990).
Evaluation of the antioxidant activity by â-carotene
The present work was carried out using glass equipment to minimize metal contamination. The antioxidant activity of different extracts was evaluated using a â-carotene linoleate model system as described by Bouaziz and Sayadi (2005) . A â-carotene solution was prepared by dissolving 2 mg of â-carotene in 10 mL of chloroform. 1 mL of this solution was then pipetted into a round-bottom flask. After the removal of chloroform under vacuum, using a rotary evaporator at 40 °C, 20 mg of linoleic acid, 200 mg of Tween 80 emulsifier and 50 mL of oxygenated distilled water were added to the flask, which was shaken vigorously. The Aliquots (5 mL) of this prepared emulsion were transferred into a series of glass vials containing 200 ppm of each extract or 200 ppm of 2,6-di-tertbutyl-4-methylphenol (BHT), which were used as a positive control for comparative purposes. As soon as the emulsion was added to each vial, the zero time absorbance was read at 470 nm. Absorbance readings were then recorded at 15 min intervals until the control sample had changed color. The absorbance was then recorded at hourly intervals until the color of â-carotene in the experimental samples had disappeared. During the experiment, all samples were kept in a water bath at 50 °C. Absorbance decreased rapidly in the samples without an antioxidant, whereas in the presence of an antioxidant, they retained their color, and thus absorbance became longer.
DPPH radical-scavenging effect assay
The DPPH (1,1-diphenyl-2-picryl hydrazyl) radical scavenging effect was evaluated according to the method described by Bouaziz and Sayadi (2005) . 4 ml of methanolic solution of varying sample concentration (25, 50, 100, and 150 µg/ml) was added to 10 ml of DPPH methanol solution (1.5 10 -4 M). The mixture was shaken vigorously and placed for 30 min in the dark at room temperature. Then, the absorbance at 520 nm was measured using a Shimadzu UV-160 A spectrophotometer. BHT was used as thepositive control. The antioxidant activities were expressed in terms of the required concentration, inhibiting 50% DPPH radical formation (IC 50 , µg/ml). Methanol and ethyl acetate extracts (100 µl) were dissolved in 100% dimethylsulfoxide (DMSO) (900 µl). The culture suspension (200 µl) of the tested microorganisms (10 6 colonyforming units (cfu/ml) of bacteria cells (estimated by absorbance at 600 nm) and 10 8 spores/ml of fungal strains (measured by Malassez blade) were spread on PCA medium and PDA medium, respectively. Then, wells (7 mm diameter) were made using a sterile borer and loaded with 100 µl of Opuntiaficus-indica juice extracts at 100 mg/ ml. A well with only 100 µl of DMSO (without extract) was used as a negative control. Gentamycin and Neomycin were used as positive references for bacteria. The Petri dishes were kept, first for 1 h at 4°C (Hajji et al. 2010) , and then incubated for 24 h at 37 °C for bacteria and 72 h at 30 °C for fungal strains. The antimicrobial activity was evaluated by measuring the diameter of the inhibition zones in millimeters (including well diameter of 7 mm). The measurements of the inhibition zones were carried out for three sample replications and the values are the averages of three replicates.
Statistical analysis
The values were expressed as mean and standard deviation of three parallel measurements. The data were evaluated by a one-way analysis of variance followed by Tukey HSD test, using SPSS V.20.0 software (SPSS Institute Inc., Cary, NC). Data considered statistically significant when p < 0.05. (Field, 2004) .
RESULTS
Physical Fruit Properties of Cactus Pear cultivars
The phys ical characteris tics of investigated cactus pear cultivars in this study are given in Table 2 . The fruit properties differed significantly among locations. The samples from the Tunisia (Ain Amara) displayed higher fruit diameter and length together with high fresh fruit weight, fresh peel weight as well as fresh pulp weight and pulp% as compared to those collected from the other locations. Furthermore, AinAmara samples possessed the highest extract juice volume (28.6±2.83 ml). the length of fruits from the other locations (Algeria, Moraco,Italy) were statistically of the same length. Regarding fruit diameter Algeria and Italy showed non significant different as compared with each other,while Moraco (AinJemaa) was differ significantly as compared with other cultivars. The mean values of fresh peel weights of the different locations ranged from 28.42 g to 41.67 g, with the Algeria (Lengissima) fruit samples having highest value. The same trend detected for percentage of seed/pulp. Regarding number of seeds; Italy (Sanguinea) showed the highest value and displayed significant different as compared with other cultivars.
Total sugar content
The levels of total sugar determined in juice and fruit offour Opuntiaficus-indica cultivars from different locations are presented in Table 3 . There were significant differences in total sugar levels either in juice and fruits in relation to type of cultivars;varied from 76.8 to 215.0 (g/l) in juice 
Chromatogram (HPLC-UV/SPD-10Avp) of the methanol and acetate extractof cactus pear fruit juice Separation of Compounds by High Performance Liquid Chromatography (HPLC)
In order to study the composition of the crude extracts obtained with the two organic solvents, were analyzed. Figure 2 shows, for the methanolic extracts of Tunisian and Algerian cultivars, similar profiles, while the Moroccan and Italian cultivars have different profiles. The chromatograms in diferent cultivars extracts showed a group of peaks that appear during the first 15 minutes, other less resolved peaks come out at the end, after 35 minutes. We notice a first peak (A) at 6 minutes, common to all profiles. A second peak (B) eluted at a retention time of 9 min is common to both spectra of Tunisian and Algerian cultivars only. Like a third peak (C) that comes out at 14 minutes.
With regard to the ethyl acetate extracts, the chromatograms have a different appearance. Tunisian shows a profile that differs from that of other cultivars, it has three peaks at the beginning of the spectrum (14 min).The other three cultivars have only one peak (D) out at 14 minutes.
Thus the methanolic extracts contain a wider variety of compounds than the ethyl acetate extracts. The two solvents did not extract the same molecules, the methanol selected the more polar compounds that come out on the chromatogram at the beginning of the spectrum.Instead, ethyl acetate dissolved more non-polar compounds eluted later and less well separated. At the beginning of the spectra, however, the peak common to the four cultivars (A), which appears at 14 minutes, was found interesting, to us to identify this product which would probably be responsible for the biological activities.
Analysis of the ethyl acetate extract of c. by Gas Chromatography Coupled to Mass Spectrometry (GC / MS)
We chose the ethyl acetate extract where there is the most abundant common peak (peak D) in figure 2 , which is the case of the extract of Tunisian cultivar. We then sought to analyze this extract by coupling gas chromatography with mass spectrometry which allows the identification of the constituent compounds.It turns out that the major compound identified in the ethyl acetate extract of the fruit juice of Ain Amaracultivar is a phenolic compound: caffeic acid (peak 2, 73.70%) in figure  3 . The second less abundant compound belonging to the same family is 4-hydroxyphenyl ethanol (peak 1; 0.381%). Other identified compounds correspond to saturated or unsaturated long-chain fatty acids such as hexadecanoic acid (peak 3), octadecanoic acid (peak 4), and oleic acid (peak 5). Finally, peak X originates from an experimental impurity from using plasticequipments.
Antioxidant activity
The evaluation of the antioxidant activity by â-carotene method has affirmed that the result of the sample extracts is close to that of BHT. The obtained results have demonstrated that the activity methanol extract of Sanguinea and AinJemaa decreases after 30min , while the ethyl acetate extract activity maintains the same level as that of BHT and even exceeds beyond 50min DPPH is a free radical compound that has been widely used to determine the free radicalscavenging ability of various sample extracts. The DPPH radical scavenging effect for methanol and ethyl acetate extracts of four cultivars is shown in Figure ( 4 and 5) . The results indicated as relative activities against the control (BHT). The relative activities of all extracts are high, between 66.0±2.0 % and 81.61±1.73 %, so they exhibit antioxidant activity at a similar level to that of BHT (84%). In addition, the relative activities of ethyl acetate were slightly higher than those of methanol for all cultivars. The maximum activity for methanolic extracts of cultivars juice were found in Algerian and Italine cultivars as compared with others and the minimum activity was observed in Moracain type. Radical scavenging activity of ethyl acetate extracts displayed non significantdiffence among the four types of cultivars.
Antimicrobial activity of methanolic and ethyl acetate extracts
The findings of this study show that methanolic crude extracts exhibited a considerably broader antimicrobial activity compared to ethyl acetate extracts ( Table 6 and 7) . The methanol extracts reveal positive tests against Staphylococcus aureus and the inhibition zone demonstrates larger diameters than those obtained with other bacteria (27.00±2.47, 24.00±1. 16, 29 .00±2.06and 25.00±1.66)forTunisia, Algeria, Moraco and Italy respectively. These values are the most highly recorded in comparison with other tested bacteria. The Moroccan cultivar has displayed the best antibacterial activity. The ethyl acetate extract also exhibits positive tests against Staphylococcus aureus, and the diameter of the inhibition zone were (14.00±1.77, 12.00±0.98, 11.00±1.37 and 13.00±1.47) forTunisia, Algeria, Moraco and Italy respectively. Regarding both strains, Pseudomonas aeruginosa and Bacillus subtilis, the four methanolic extracts have shown moderately positive tests that.While, the inhibition diameter of neomycin against these two strains proves to be 25mm and 21mm, respectively. It can be noted that the ethyl acetate extract does not have any action against Pseudomonas aeruginosa and shows a positive action against Bacillus subtilis.
With respect to Salmonella enterica, the Tunisian and Algerian methanolic extracts appear to have no more activity, while the Moroccan and Italian extracts prove to have an antibacterial power. On applying ethyl acetate extract, the Tunisian samples are found to show no more activity, while the other samples turn out to have inhibitive power face to Salmonella enteric. Escherchia coli resists to all methaolic-extract samples. However, ethyl acetate extracts show a positive test against Escherchia coli.
The obtained results clearly highlight the persistence of a positive action of the sample extracts against the yeast and fungal species, except for the pertinent Ainjemaa extract. However, our extract seems not to show any resistance against Aspergillus Niger , contrarily to Candida albicans, in which the extract action has the ability to resist.
DISCUSSION
The physical characteristics of the Cactus Pear fruits reported Tables 2. The analysis of the various morphological parameters studied shows that the Tunisian cultivar has the most favourable criteria: it has the fruit of larger size (length 7.29 cm and width 4.77 cm) and thus had the highest fresh weight. The percentage of the pulp compared to the whole fruit is 71.62%. On the other hand, the peel has the lowest percentage (28.38%), as well as that of the seeds in relation to the pulp (2.87%). Regarding fruit mass Arba (2004) reported same weight ranges for some Moroccan varieties as in our results. Moreover, Stintzing, Schieber, and Carle 2003) reported that the fruit mass of some South African varieties vary from 83 g to 194 g Also, Felker et al. (2005) reported that in Argentina, the cactus fruit mass is between 112 and 212 g. Indeed, many authors (Karababa, Coskuner, and Asay 2004) have suggested that the size of cactus pear fruit is influenced by the region, season and environment. Nevertheless, other authors have confirmed that cactus fruit size is controlled by genetic factors (Peter Felker et al. 2002) .
Concerning, the fruit pulp percentage the present results displayed that Ain Amara was noticeably higher than AinJemaa and Sanguinea. Felker et al. (2005) reported that the pulp percentage of some varieties from Mexico and Argentina is between 40 % and 60 %. Indeed, the fruit pulp percentage may be due to the differences in cultivating practices, geographic location and climate conditions. It has been reported that during maturation, a higher rainfall can increase the pulp percentage, while a lower temperature can decrease the pulp percentage (Peter Felker et al. 2002; Lorenzo et al. 2008 ). The current results support the effect of cultivar on the fruit size and pulp percentage.
With regard to seeds, the current study revealed that Sanguinea presented the highest content of seeds with 4.9 % of fruit; followed by Ain Amara and Lengissima. while AinJemaa, the seed content displayedthe lowest value. This result in contrary with Pimienta-Barrios (1994) who reported a value between 10 and 15 %. Indeed, these differences can explain the FAO collection of the cultivars.
The volume of juice is an important parameter of the quality of the fruit.The juice volumes recorded in the four cultivars (harvested in August) are close to that of prickly cactus harvested in (July-August) from the region of Kasserine (24.68 ml / fruit) studied by El-Guizani et al. (2012), but they are low compared to cultivars harvested (October-November) named Gialla and Rossa from the Soliman region in Tunise (44.77 ml and 55.43 ml / fruit, respectively). This highlights the effect of the environment, drought in August and precipitation in October-November.
Regarding total sugar content in the cactus fruit; Piga et al. (1996) reported that reducing sugar in cultivar from Italy is from 10 to 15 %. Indeed, the fruit of Opuntia sp. is considered as a very sweet fruit, which is due to the presence of reducing sugars in the pulp, especially glucose and fructose (Russel&Felker 1987; Stintzing, Schieber, and Carle 2003) .From the above results it could be mentioned that the highest content of total sugar represented in Algeria cultivar followed by Tunisia. These variation may be explained as mentioned by Carle (2003) .
A previous study showed that there are many types of polyphenols in plant, and various phenolic molecular structures exhibited different antioxidant activities (Agati et al., 2012) . Currently, many researchers and dietary organizations are recommending an increase of the consumption of fruits and vegetables that contain natural antioxidant (Moure et al. 2001; Bazzano et al. 2002) . Phenols are a major group of antioxidant phytochemicals with interesting properties for animal or human health. They display a remarkable group of biological and pharmacological activities (Ihme et al. 1996) .
The solvent has an effect on the polyphenol content of the extract (Do et al., 2014) . The phenolic compounds are polar compounds and the methanol is the most polar solvent and the most appropriate to extract the total phenol, this in agreement with our results (Roby et al., 2013) . The above results revealed that; methanol extract of different cultivars displayed higher content of the total phenols as compared with ethyl acetate. Moreover, The majority phenolic compound found in the fruit pulp ethyl acetate extract of the cultivar of Opuntiaficus-indica is caffeic acid. The second least abundant of the same family compound was detected is 4-hydroxyphenyl ethanol. Other acids long-chain saturated and unsaturated were also identified as hexadecanoic acid, oleic acid, octadecanoic acid and hexanoic acid. Stintzing et al. (2001) Nonetheless, our results have shown that the content of flavonoids extracted with ethyl acetate higher than the one obtained with methanol. Moreover, the content of flavonols extracted using ethyl acetate is higher than that extracted with methanol in the tested cultivars. These results may be explained by the fact that cactus juice is rich in moderately polar flavonoids which are probably more soluble in ethyl acetate than methanol. This is in agreement with the results found by other authors (Stintzing et al. 2005 ) who reported that a considerable diversity of methods exists to assess these antioxidants in plant tissues.
Flavonoids can act as antioxidants, enzyme inhibitors, pigments that allow the absorption of light and are responsible for coloring in nature (Ninfali et al., 2007) . The flavonoid contents of the ethyl acetate extracts are higher (41.61 to 65.16 EC mg / 100g), and more variable in cultivar to the other. This result is unexpected since the flavonoids which make up half of the phenolic compounds (Hertog, 1995) are polar compounds and are usually extracted with methanol or water. This proves that the juice of prickly pear is rich in medium polar flavonoids and therefore more soluble in ethyl acetate.
Flavonols represent a group of flavonoids responsible for yellow, brown, and even white colors of flowers and fruits of plants.The contents of the methanolic extracts are less than those of the ethyl acetate extracts, they fluctuate from 1.10 to 1.56 mg EqRutin/ 100 g of extract. While with ethyl acetate, they reach 2.44 to 9.64 mg EqRutin/ 100 g Italian cultivars has the lowest and almost similar flavonol values, with both extraction solvents.
Thus, the polyphenols of the prickly pear juice of the four cultivars appear to be different in their content and their extractability with respect to the two solvents used, especially for ( Figure 6, table 6 ) It was noted that the migration of deposits extracted with the fruit pulp ethyl acetate extract of Opuntiaficus-indica, F5 and F'5-5 (Bargougui et al. 2014) have the same revealed that beta-Sitosterol spots. So the extract, F5 and F'5-5 contain beta-Sitosterol has antiallergic activity by (Dok-Go, 2003) . We can assume that the antileishmanial and antitrypanosomal activities of the extract, F5 and F'5 (Bargougui et al. 2014) are either the activity of caffeic acid or the activity of â-sitosterol.
lants rich in secondary metabolites, including phenolics, flavonoids and carotenoids, have antioxidant activity due to their redox properties and chemical structures. The extract of cactusfruit juice cultivars had strong antioxidant activity. The DPPH radical is widely used in assessing free radical scavenging activity because of the ease of the reaction.
Indeed, due to the different antioxidant potentials of the different compounds, the antioxidant activities of the extract strongly depend on the extraction solvent (Jang et al. 2007 ). antioxidant activity of phenolics is mainly due to their redox properties which make them act as reducing agents, hydrogen donors, singlet oxygen quenchers. These properties may also have a metallic chelating potential (Rice-Evans, et al., 1996).
The above results show that the activity of methanol extracts reveal positive tests against Staphylococcus aureus and the inhibition zone demonstrates larger diameters than those obtained with other bacteria. The Moroccan cultivar has displayed the best antibacterial activity. The ethyl acetate extract also exhibits positive tests against Staphylococcus aureus.
Regarding both strains, Pseudomonas aeruginosa and Bacillus subtilis, the four methanolic extracts have shown moderately positive activity. It can be noted that the ethyl acetate extract does not have any action against Pseudomonas aeruginosa and shows a positive action against Bacillus subtilis. This results in agreement with Ammar et al. (2012) who reported that different cultivars of Opuntiaficu -indicaare more active than the flowers hexane extract against Pseudomonas aeruginosa, Esherchia coli and Staphylococcus aureus.
With respect to Salmonella enterica, the Tunisian and Algerian methanolic extracts appear to have no more activity, while the Moroccan and Italian extracts prove to have an antibacterial power. On applying ethyl acetate extract, the Tunisian samples are found to show no more activity, while the other samples turn out to have inhibitive power face to Salmonella enteric.
Concerning antimicrobial activity of cactus extracts, our findings confirm those reported by Bussmann et al. (2010) for Opuntiaficusindica collected in the North of Peru. Where Escherchia coli resists to all methaolic-extract samples. As well as the results obtainedfrom exposure of Escherchia coli to ethyl acetate extract.
The obtained results clearly highlight the persistence of a positive action of the sample extracts against the bacterial and fungal species, except for the pertinent Ainjemaa extract. However, our extract seems not to show any resistance against Aspergillus Niger for more than two days, contrarily to Candida albicans, in which the extract action has the ability to resist for more than two days.
In the present work, the Opuntiaficusindica extract appears to be more active than those reported by (Ammar et al. 2012 )with regard to the flowers' extract of the same species, especially against Aspergillus Niger and Candida albicans. It is noteworthy to mention that our results prove that the most effective extract against the studied microorganisms turns out to be the same extract which possesses the best antioxidant activity for Opuntiaficus-indica. Consequently, it is confirmed that the bioactive compounds important level, other than the phenolic compounds, is the one responsible for these biological properties. Indeed, many authors have substantiated that these compounds have an antibacterial effect (Ahmad and Beg 2001; Rodriguez et al.; Taguri, et al., 2006) . Actually, the phenolic compounds have the ability to act at two different levels, namely, the cell membrane and cell wall of the microorganisms (Taguri, et al., 2006) . In fact, they can interact with the membrane proteins, affect the membrane permeability and lead to cell destruction. Besides, they can penetrate into bacterial cells and coagulate their content. In addition, the phenolic compounds are widely known to be synthesized by plants in response to microbial infection (Doughari, El-Mahmood, and Tyoyina 2008; Sengul et al. 2009 ). Hence, it is logical that they can be found in vitro as effective antimicrobial substances against a wide range of micro-organisms (Cowan 1999 ),
